Molecular mechanisms of myocardial remodeling. The role of aldosterone.
Cardiac remodeling, CR, is a complex and rather controversial issue and results from the, sometimes opposite, trophic effects of pure mechanical overload, and susceptibility factors, as senescence, aetiologies, as ischemia, and the neurohormonal reaction. The molecular mechanisms of CR are heritable and had, in the past, increased fitness, as such CR belongs to evolutionary medicine. Aldosterone production plays an important role in the remodeling of the heart. (i) There are numerous evidences that aldosterone induces fibrosis in all the cardiovascular system in the presence of high sodium diet. The aldosterone receptor is a transcriptional factor and the pathways that lead to aldosterone-induced fibrosis are multiple. Aldosterone induces the expression of the angiotensin II receptors subtype I and that of the glucocorticoid receptors. The RALES trial have recently evidenced a significant beneficial effect of spironolactone on both mortality and morbidity in heart failure, and a substudy has shown that these effects are linked to a reduction is fibrosis. (ii) An intracardiac production of aldosterone and corticosterone have been evidenced in the rat. Aldosterone production is regulated by low sodium/high potassium diets and by angiotensin II and is predominant in atria, cardiac production is low as compared to the adrenal production, nevertheless it results in high local concentrations, just like angiotensin II. In rats, myocardial infarction activates aldosterone production and this activation is prevented by losartan. Heart failure, in human, activates aldosterone production and is accompanied by a significant increase of the arteriovenous difference in aldosterone by the myocardium. To conclude (i) after a myocardial infarction local production of aldosterone and angiotensin II are likely to play a major role in regulating collagen turnover and fibrous tissue formation; (ii) during heart failure, the activation of adrenal and cardiovascular production of aldosterone belongs to the neurohormonal reaction and would play a detrimental role in producing reactive fibrosis.